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complicated processes by which the rocky crust of the earth has 
been built up, and by which the present varied contour of the 
earth’s surface has been produced,—to ascertain, in short, from 
a study of the existing economy of the world, what has been the 
history of our planet in earlier ages. 

Hitherto, while men had been accustomed to believe that the 
earth was but some 6,000 years old, they sought in the rocks 
beneath and around them evidence only of the six days creation 
or of the flood of Noah. Each new cosmological system was 
based upon that belief, and tried in various w'ays to reconcile the 
Biblical narrative with fanciful interpretations of the facts of 
Nature. It was reserved for Hutton to declare, for the first time, 
that the rocks around us can never reveal to us any trace of the 
beginning of things. He too first clearly and persistently pro¬ 
claimed the great fundamental truth of Geology, that in seeking 
to interpret the past history of the earth as chronicled in the 
rocks, we must use the present economy of nature as our guide. 
In our investigations, ‘‘no powers,” he says, “are to be em¬ 
ployed that are not natural to the globe, no action to be admitted 
of except those of which we know the principle. Nor are we 
to proceed in feigning causes when those appear insufficient 
which occur in our experience. ”* This was the guiding principle 
of the Scottish School, and through their influence it has become 
the guiding principle of modern Geology. 

There were two directions in which Hutton laboured, and in 
each of which he and his followers constantly travelled by the 
light of the present order of nature—viz., the investigation 
of (1) changes which have transpired beneath the surface and 
within the crust of the earth, and (2) changes which have been 
effected on the surface itself. 

I. That the interior of the earth was hot, and that it was the 
scat of powerful forces, by which the solid rocks could be rent 
open and wide regions of land be convulsed, were familiar facts, 
attested by every volcano and earthquake. These phenomena 
had been for the most part regarded as abnormal paits of the 
system of nature ; by many writers, indeed, as well as by the 
general mass of mankind, they were looked upon as Divine 
judgments, specially sent for the punishment and reformation of 
the" human species. To Hutton, pondering over the great 
organic system of the world, a deeper meaning was necessary. 
He felt, as Steno and Moro had done, that the earthquake and 
volcano were but parts of the general mechanism of our planet. 
But he saw' also that they were not the only exhibitions of the 
potency of subterranean agencies, that in fact they were only 
partial and perhaps even secondary manifestations of the influ¬ 
ence of the great internal heat of the globe, and that the full 
import of that influence could not be understood unless careful 
study was also given to the structure of the rocky crust of the 
earth. Accordingly, he set himself for years patiently to gather 
and meditate over data which would throw light upon that 
structure and its history. The mountains and glens, river- 
valleys and sea-coasts of his native country, were diligently tra¬ 
versed by him, every journey adding something to his store of 
materials, and enabling him to arrive continually at wider views 
of the general economy of nature. At one time we find him in 
a Highland glen searching for proofs of a hypothesis which he 
was convinced must be true, and, at their eventual discovery, 
breaking forth into such gleeful excitement that his attendant 
gillies concluded he must certainly have hit upon a mine of gold. 
At another time we read of him boating with his friends 
Playfair and Hall along the wild cliffs of Berwickshire, again in 
search of confirmation to his views, and finding, to use the words 
of Playfair, “palpable evidence of one of the most extraordinary 
and important facts in the natural history of the earth,” 

As a result of his wanderings and reflection, he concluded that 
the great mass of the rocks which form the visible part of the 
crust of the earth was formed under the sea, as sand, gravel, and 
mud are laid there now; and that these ancient sediments were 
consolidated by subterranean heat, and, by paroxysms of the 
same force, were fractured, contorted, and upheaved into dry 
land. He found that portions of the rock had even been in a 
fused state ; that granite had erupted through sedimentary rocks; 
and that the dark trap-rocks or “whinstones” of Scotland 
were likewise of igneous origin. 

When the sedimentary rocks were studied in the broad way 
which was followed by Hutton and his associates, many proofs 
appeared of ancient convulsions and re-formations of the earth’s 
surface. It was found that among the hills the strata were often 
on end, while on the plains they were gently inclined; and the 

* Hutton’s “Theory of the Earth,” i. p. 160; ii. p. 549. 


inference was deduced by Hutton that the former series must 
have been broken up by subterranean commotions before the 
accumulation of the latter, which was derived from its debris. 
He conjectured that the later rocks would be found actually 
resting upon the edges of the older. His search for, and dis¬ 
covery of, this relation at the Siccar Point, on the Berwickshire 
coast, are well described by his biographer Playfair, who accom¬ 
panied him, and who, dwelling on the impression which the 
scene had left npon him, adds : “ The mind seemed to grow 
giddy by looking so far into the abyss of time ; and while 
we listened with earnestness and admiration to the philosopher 
who was now unfolding to us the order and series of these 
wonderful events, we became sensible how much farther reason 
may sometimes go than imagination can venture to follow.” Sir 
Tames Hall afterwards, by a series of characteristically ingenious 
experiments, showed how the rocks of that coast-line may have 
been contorted by movements in the crust of the earth under 
great superincumbent pressure. 

Hutton was the first to establish the former molten condition 
of granite, and of many other crystalline rocks. He maintained 
that the combined influence of subterranean heat and pressure 
upon sedimentary rocks could consolidate and mineralise them, 
and even convert them into crystalline masses. He was thus the 
founder of the modern doctrines of metamorphism regarding the 
gradual transformation of marine sediments into the gnarled and 
rugged gneiss and schist of which mountains are built up. Let 
me quote the eulogium passed upon this part of his work in an 
essay by M. Daubree, which eleven years ago was crowned with 
a prize by the Academy of Sciences at Paris:—“ By an idea 
entirely new, the illustrious Scottish philosopher showed the 
successive co-operation of water and the internal heat of the 
globe in the formation of the same rocks. It is the mark of 
genius to unite in one common origin phenomena very different 
in their nature.” “ Hutton explains the history of the globe with 
as much simplicity as grandeur. Like most men of genius, 
indeed, who have opened up new paths, he exaggerated the 
extent to which his conceptions could be applied. But it is 
impossible not to view with admiration the profound penetration 
and the strictness of induction of so clear-sighted a man, at a 
time when exact observations had been so few, he being the first 
to recognise the simultaneous effect of water and heat in the for¬ 
mation of rocks, in imagining a system which embraces the whole 
physical system of the globe. He established principles which, 
in so far as they are fundamental, are now universally admitted.” 
f To he continued) 


SCIENTIFIC SERIALS 

Annalen der Chemie und Pharmacie, ciix., for July, opens 
with a concluding communication “ On the constitution of the 
twice substituted benzenes,” by E. Ador and V. Meyer. The 
authors converted sulphanilic acid into bromobenzine-sulphonie 
acid, and fused the potassium salt of this acid with potassic hy¬ 
drate, The dihydroxylbenzine produced was found to be resorcin; 
Meyer and others have proved that resorcin belongs to the t ; 4 
series, and therefore sulphanilic acid must also be regarded as 
containing the S 0 3 H and NH 2 in the places i and 4 respectively. 
Sulphanilic acid treated with nitrous acid yields a diazo-derivative 
Cs^NjSOs, this on boiling with water is converted into phenol- 
sulphonic acid, which was found to be identical with Kekule’s 
paraphenolsulphonic acid. At the end of the communication, a 
valuable table of the twice substituted benzines, showing the place 
of attachment of the second substituted group is given ; it however 
differs in some respects from the arrangement of other chemists. 
Ernst and Zwenger have prepared ethyl and amyl gallates by 
passing hydrochloric acid through a boiling solution 0? gallic acid 
in the anhydrous alcohols; at present they have not succeeded in 
preparing the methyl gallate.—A very exhaustive paper follows 
“ On some substances crystallised from microcosmic salt and 
from borax,” by A. Knop, in which the crystallisation of phos- 
phostannic, phosphozirconic, and phosphoniobic acids from 
microcosmic salt, and of stannic acid, zirconic acid, noria, and 
niobic acid from borax are thoroughly discussed.—Lieben and 
Rossi have prepared “normal valeric acid” by the action of 
boiling alcoholic potash on butyl cyanide, they find that the 
valeric acid thus obtained does not agree in properties with either 

I of the acids already known. They have also prepared normal 
atnylic alcohol from the above acid, by heating the calcic valerate 
with calcic formiate, the valeric aldehyde being converted into 
amylic alcohol by the action of sodium amalgam. The alcohol 
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obtained boiled at 137 0 , which is somewhat higher than that of 
the ordinary alcohol. The normal amylic chloride, bromide, 
iodide, and acetate have been prepaied, all of which possess 
boiling; points higher than those of the compounds obtained from 
the fermentation alcohol. Normal caproic acid was prepared 
from amyl cyanide in the same manner as the valeric acid previously 
described,—A translation of Rossi’s paper “ On the synthesis 
of normal propyl alcohol from ethyl alcohol,''’ and also of T. 
Smith’s paper “ On the estimation of the alkalies in silicates” 
follow.—ToJlens continues with the seventh contribution on the 
allyl group, the subject of which is the conversion of aliyl alcohol 
into propyl alcohol ; this is accomplished by treating allyl alcohol 
with solid potash, the temperature being gradually raised to 155 0 , 
hydrogen being evolved in the reaction ; it was found extremely 
difficult to purify the propyl alcohol; to obtain conclusive evidence ’ 
it was converted into propionic acid; some six or eight other 
bodies are formed in this reaction, such as formic acid, propionic 
acid, and other higher compounds.—Rinne and Tollens have 
succeeded in preparing ally! cyanide from the bromide by the 
repeated action of potassic cyanide, and have converted it into 
crotonic acid by the action of alcoholic potash ; the crotonic acid 
obtained fused at 72 0 , and possessed all the properties of crotonic 
acid as made from allyl cyanide prepared from mustard-oil. By 
the oxidation of allyl alcohol by chromic acid the authors have 
obtaintd formic acid, and small quantities of acrylic acid, no 
acetic acid being produced.—Fittig contributes a paper “On the 
alleged dibasic nature of gluconicand lactic acids,” being a reply to 
Hlashvetz’s paper on this subject, Fittig himself considering them 
monobasic.—The continuation of a paper “On the action, of 
Sulphurous Acid on Platinic Chloride,” by K. Birnbaum, follows, 
several new and complicated salts of this series have been ob¬ 
tained ; the reactions seem to proceed in two stages, first a 
reduction to platinotis chloride takes place, and then the substi¬ 
tution of Cl by HS 0 8 ; thus by the action of hydric amnionic 
sulphite on ammonic chloroplatinate a body of the composition 

Ft. j-jnq ^j^ 4 So 3 -r 4 H a O is obtained.—This number con¬ 
cludes with two'short papers by J. Myers. The first is “On the 
temperature of decomposition of sulphuretted hydrogen,” this is 
placed between 350° and 400°, probably nearer the lower tempe¬ 
rature ; the second paper is “On sulphuretted hydrogen con¬ 
taining arsenic,” Sulphuretted hydrogen, as usually prepared 
from impure sulphuric acid and ferrous sulphide, contains a 
gaseous arsenic compound, probably arsenetted hydrogen ; the 
two gases do not react on each other at ordinary temperatures, 
but when they are heated to the boiling point of mercury, a deposit 
of arsenious sulphide takes place. The arsenetted hydrogen is 
probably produced by the action of nascent hydrogen on the 
arsenic compound existing in the sulphuric acid. 


SOCIETIES AND ACADEMIES 

London 

Royal Microscopical Society, November x. — W. 
Kitchen Parker, F.R.S., president,, in the chair. Dr. Braith- 
walte, F.L.S., contributed further remarks on the structure of the 
Sphagna.cere or bog-mosses. Confining himself principally to 
the characters for grouping the numerous species into sub-genera, 
he advocated the system adopted by Dr. Lindbergof Stockholm, 
based upon those yielded by the form of the leaves investing 
certain portions of the stem and divergent branches.— Mr. W. 
Saville Kent, British Museum, read a paper on Prof. James 
Clark’s Flagellate Infusoria with description of ne w species. In 
his communication, Mr. Kent announced the discovery among 
others of Prof. Clark’s minute “collared” types ( Codosiga , Bi- 
cosotca, &c,), first made known to the scientific world through the 
Memoirs of the Boston Society of Natural History for 1866, but 
not since corroborated by any European naturalist. Of the 
eleven species noticed by Mr. Kent, five were identified by him 
with American forms; the remaining six, while referable to cor¬ 
responding genera, offering well-marked specific distinctions. 
The whole series are of exceedingly minute size, requiring 
a magnifying power of 800 diameters and upwards for the 
recognition of their structural peculiarities, the chief inteiest 
attached to them being their striking resemblance to the ultimate 
cell particles lining the incurrent cavities of sponges, as clearly 
shown by Prof. Clark in the. calcareous, and since demonstrated 


by Mr. Carter in the siliceous groups. Mr. Kent expressed his 
dissent from Prof. Clark’s views in regard to the nutritive-func¬ 
tions of Monas. and other Flagellata, in the course of his investi¬ 
gations, he having observed the former to engulf food at any 
portion of its periphery, after the manner of Amelia, while in 
the collar-bearing species, it was intercepted at any portion within 
the area circumscribed by the base of that organ, there being in 
no case a distinct mouth as assumed by Prof. Clark, In the dis¬ 
cussion that ensued, Mr. Kent assented to the President’s sug¬ 
gestion, that the Flagellata, in the possession of one or more 
lash-like appendages, represented a higher type of organi¬ 
sation than the Fcraminifera, and other Rhizopodous Protozoa; 
and expressed his opinion that the Spongiadm, as a class, com¬ 
bined the structural characters of the ordinary Rhizopoda and 
lower Infusoria, having superadd eel to this a skeletal and aggre- 1 
gated type of organisation essentially their own. Mr. C. Stewart 
affirming to having observed an appearance of three flagellate 
appendages to certain cells of Lencosolenia botryoides under a mag¬ 
nifying power of about 300 diameters, Mr. Kent accepted his 
statement as further corroboration of the existence of a mem¬ 
branous collar, which, under an insufficient degree of magnifica¬ 
tion, presents the aspect attested to by Mr. Stewart. The entire 
series of Infusorial forms recorded in Mr. Kent’s communication 
were obtained by him from a pond on the estate of Mr. Thos. 
Randle Bennett, Wentworth House, Stoke Newington. 

Entomological Society, November 6—Prof. J. O. West- 
wood, F.R.S., vice-president, in the chair. Mr. Davis exhibited a. 
collection of larvse of Lepidopterous and other insects, beautifully 
preserved by inflation. Mr. Bond exhibited examples of Zygizna 
esculans , a new British moth, captured by Dr. Buchanan White in 
Braemar, and Catocala Fraxini , recently captured in the Regent’s 
Park ; also a singular variety of Ckazrocampa elfienor , in which 
the central portion of each fore-wing was hyaline.—The Rev. A, 
Matthews sent for exhibition specimens of Throscus carinifrons 
and Cryphalus tibice, new, or recently discovered, British 
Coleoptera.—Mr. M ‘Lachlan exhibited Bittacus apterus from 
California, recently described by him in the Entomologist 
Monthly Magazine. — Mr. Howard Vaughan exhibited ihe 
dark form of Tripkmna orbona , from Scotland, known as 
T. Curtisii , and Mr. Lewis made some remarks on the 
synpnymy of this form. Mr. Vaughan also exhibited a nearly 
black variety of Arge Galathea , captured in Kent by Mr. Tarn.—- 
Mr. Miller exhibited an enormous oak-gall from America; also 
impregnated and unimpregnated eggs oiLibelhtla flaveola .—Prof. 
Westwood exhibited numerous examples ol Formica hera/Lana, 
a gigantic ant not hitherto known as British, found in the pro- 
ventri cuius of an example of Ficus mar this, said to have been 
shot near Oxford ; from the perfect condition of the ants and of 
the bird which had devoured them, he fully believed in the 
genuineness of the bird as a British example, an opinion which 
was not shared by some of the members present. Prof. Westwood 
also exhibited two male examples of Papilio Crino from Ceylon, 
in one of which some of the veins ot the wings were coated 
with brown hairs, a usual character with the males of some 
species of Papilio , but which had not hitherto been observed in. 
that of Crino. —Mr. F. Smith exhibited a Noctua , apparently 
belonging to the genus Aplecta , which had been taken alive by 
Mr. Gwyri Jeffreys at sea, 220 miles from Nova Scotia.—Baron 
Chandois communicated notes commenting upon Mr. Wollas¬ 
ton’s remarks respecting Eurygnathus parallclus, a Madeiran 
beetle described by him, and maintaining its distinctness from 
E. Latreillei. —Mr. Briggs read a paper “On Zygccna Trifolii ar.d 
allied forms,” detailing the result of his observations during many 
years, and arriving at the conclusion that two distinct forms or 
species had hitherto been confounded in Britain under the name 
of Trifolii. 

Linnean Society, November 2.—Mr. G. Bentham, president', 
in the chair. Sir John Lubbock, Bart., read a paper “On the 
Origin of Insects,” an abstract of which will be found in another 
column. An interesting discussion followed, in which Mr. Geoige 
Busk, Mr. A. R. Wallace, Mr. M‘Lachlan, Mr. Stain ton, and 
Mr. B. Lowne, took part—Captain Chimmo, “Notes on the 
Natural Plistory of the Flying Fish.” The author considers that 
he has established that during flight there is an extra consumption 
of oxygen by the fish, as shown by an increase of temperature. 
He finds that life is maintained for a period of from seven to 
nine minutes out of the water, and states that the fish possesses 
the power of changing the direction of its course during flight, 
using its tail as a rudder. 
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